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CHAPTER I 
INTRODUCTION 
Since the early part of the twentieth century, psychologists 
h ave become increasing ly interested in ordering their observa-
tions, stating their theories, and conducting their experiments 
in accordance with notions of developmental process. Sometimes 
such notions have been expressed as a single proposition pertain-
ing to the subjec t matter of the empirical observations or to th e 
data of a particular experiment. Sometimes such ideas have been 
expressed explicitly in terms of a theory of development. T h is 
last approach has b een most explicitly voiced b y Heinz Werner 1 
a n d his students, and, in the main, th is experiment stems from h is 
th eoretical position. 
It was the aim of th is study to explore the applicability of 
developmental principles to a learning situation; in th is way to 
inquire as to th eir ability systematically to give order to an area 
of psychological p h enomena heretofore not investigated with refer-
ence to developmental concepts. 
1 H. Werner. Comparative psychology of mental development. 
Chicago: Follett Publishing Co., 1948. 
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Werner's the o retical position postulates that development 
proceeds in a lawful sequence; from a s tate of global undifferen-
tiation, to a state of differentiation, to a state of inte gration. 
Werner further proposes that the ontogenetic process may be 
analagously applicable to the process involved in the development 
of a specific mental act. 
This study was addressed to one aspect of microdevelop-
ment1 the first or undifferentiated phase. It was the aim of this 
study to explore that phase of cognition in relation to a learning task; 
to determine if learning, as theoretically postulated of all cognition, 
does at first occur by contextual definition rather than by specific 
d~finition. In response terms, the study was designed to inquire if, 
in a learning situation, the initial response tendency of contextual 
responses is greater than the response tendency of specific responses. 
It is of importance to note that traditional reinforcement theory 
predicts differently; from this theoretical position the specific, 
reinforced re s ponse always has the g reatest response tendency, while 
related re s ponses have response tendency in decreasing amounts in 
proportion to their distance from the correct or reinforced response. 
-3-
L earning was selected ~s an area of microdevelopmental 
study for a number of reasons. Firstly, it plays a crucial role 
in theories of behavior. Secondly, exploration of learning is a 
natural next step, since developmental theory has been applied to 
perception and thought. Thirdly, a learning task lends itself 
favorably to methodological considerations. 
There is, at this writing, a lack of literature dealing with 
developmental principles and learning. Relevant microdevelopmental 
literature is restricted, in the main, to studies of perception and 
theoretical writings on the development of thought. 
CHAPTER II 
HISTORICAL REVIEW OF THE PRO BLEM 
In his writings Werner proposes that the developmental 
process occurs in lawful sequences, and that in each phase or 
sequence the organism has characteristic modes of experience. 
In discussing co gnition Werner and Kaplan assert: 
The developmental psychology of co gnition postu-
lates as the one regulative principle of development the 
following ontogenetic principle. Whenever development 
occurs, it proceeds from a state of relative lack of dif-
ferentiation, to a state of increasing differentiation and 
articulation, and to hierarchic integration. 2 
Werner gives definition to the mode of experience for each 
of the developmental phases. He posits that the first ph ase is 
characterized by the physiognomic mode; in this phase experience 
is fluid, boundaries between events and objects are minimal and 
co gnition is b y context rather than by specific elements. He states: 
2 H. Werner and B. Kaplan. The Developmental approach to 
cognition: Its relevance to the psychological interpre-
tation of anthropological and ethnolinguistic data. A mer. 
Anthrop., 1956, 58, 850-872. p. 866. 
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••. a fourth characteristic of physiognomic per-
ception, 3 closely related to the above is the embed-
dedness of the perceived object in an atmospheric 
context of feeling and action. This characteristic 
leads to a lability of the perceptual object resulting 
frequently in assimilation or identification of two 
things physically distinct but embedded in similar 
4 atmosphere ••• 
-5-
He defines the phase of differentiation as being characterized by 
the geometrico-technical mode; in this sequence object and events 
are clearly articulated and discrete, cognition is by specifics. 
The third phase is characterized by integration; in this phase 
experience is synthesized, cognition is in terms of interdepen-
dent relationships. Werner, using such principles, has made 
contributions to understanding the development of the mental 
apparatus, 
5 
the development of culture 6 and the development of 
3rn the omitted passage Werner speaks of aspects of physiog-
nomic perception relating to sensori-motor awareness, 
such as feelings of direction, vista, balance, etc. 
4 H. Werner. O n expressive language. Werner (Ed.), Mono gr. 
Worcester: Clark University Press, 1955. p. 12. 
5 H. Werner. Comparative psychology of mental development. 
Chicago; Follett Publishing Co., 1948. 
6 Werner and Kaplan. op. cit. 
7 
language. 
DEVELOPMENTAL THEORY AND ONTOGENY 
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There is now a substantial body of knowledge which gives 
support to Werner's notion of the maturational process. 
Carmichael8 has reviewed the literature on human and sub-
human fetal behavior and concludes that the differentiation of 
behavior from a totality is one major way of describing and 
ordering the phenomena of all animal development. 
Pratt 9 has pointed out that initial responses to auditory 
stimuli are gross; they include circulatory, gross muscular and 
startle reactions. He has demonstrated that with repetition of 
stimuli, responses become more specific and differentiated. 
7 H. Werner. O n expressive language. Werner (Ed.)., Mono gr. 
Worcester: Clark Univyrsity Press, 1955. 
8 L. Carmichael. The Onset and early development of behavior. 
In Carmichael, L. (Ed. )1 Manual of child psychology. 
New York: John Wiley and Sons, Inc., 1954. Pp. 6 0 .. 185. 
9 K. C. Pratt. The Neonate. In Carmichael, L. (Ed.), Manual 
of child psychology. New York: John Wiley and Sons, Inc.., 
1954. Pp. 215-291. 
McCarthy, 10 reviewing the studies on language, concludes 
that there is support for two notions of language development: 
the root theory which presupposes a beginning by 11 elements 11 of 
language which are then combined in development; the mass theory 
which presupposes that language development is a process of 
differentiation from a background of sounds. 
G~sell states that behavioral growth is a "morphogenetic 
process of progressive individuation and integration which leads 
to specific ends. 1111 Gesell further suggests that this ontogeil:etic 
pattern could be demonstrated in th~ total domain of psychological 
growth. 
10 
11 
Dorothy McCarthy. Language development in children. In 
Carmichael~ L. (Ed.), Manual of child psychology. 
New York: John Wiley and Sons,~ Inc., 1954. Pp. 492 ... 629. 
A. Gesell. The Onto genesis of infant behavior. In Carmichael, 
L. (Ed.), Manual of child psychology. New York: John 
Wiley and Sons, Inc. 1 1954. Pp. 335-373. 
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Piaget, in his discussion of the child's development of 
thought, 12 of intelligence, and of perception of reality, 13 pre-
sumes three modes of experience; the sensori-motor, the ego-
centric and the rational. In his comments, Piaget implies that 
initial experience is fluid, without clear -c ut boundaries, while 
later experience has stability and clear delineations; the objects 
of perception are, in his own word, "conserved. 11 
DEVELOPMENTAL PRINCIPLES AND PERSONALITY 
The principles of development as defined by Werner are 
congruent with concepts expressed in personality theory. Murphy, l4 
12 J. Piaget. Principal factors determining intellectual 
evolution from childhood to adult life. In Rappaport, 
C. (Trans.), Organization and pathology of thought. 
New York: Columbia University Press, 1959. Pp. 154-175. 
13 J. Piaget. The Origins of intelligenc-e in children. New 
York: International University Press, 1956. 
14 G. Murphy. A Bio social approach to o rigin and structure of 
personality. New York: Harper Bros • . , 1947. 
Lewin, 15 and Murray, 16 state theories of personality develop-
ment that explicitly parallel W erner 1 s notion of global to differ-
entiated to integrative modes. The writings of Freud 17 imply a 
process of development from undifferentiated globality to differen-
tiated and integrative functions. In his concept of libidinal develop-
ment, Freud discusses the individuation from the basic 11instinct 11 
into the partial drives and later into integrated function concomi-
tant with adult sexuality and maturity of the personality. The 
partial drives are integrated only in maturity. Fenichel 18 states 
that the ego differentiates from the id; that infantile impulse life is 
11 undifferentiated to tal sexuality which contains all the later partial 
15 
K. Lewin. The Principles of topologica l psychology. New 
York: McGraw-Hill, 1936. 
16 H. Murray. Explorations in personality. New York: 
17 
18 
Oxfo rd University Press1 1938. 
S. F reud. The Collected papers. London: Hogarth Press, 
1945. 
0. F enichel. The psychoanalytic theory of neuro sis. 
New Yo rk: W . No rton and Company, 1948. 
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drives. 1119 Sullivan 20 is quite explicit in h is statement of develop-
mental principles. He proposes that experience occurs in three 
ordered modes; th e prototaxic 7 the parataxic, and the syntaxic. 
The first two modes, are, in the main, diffuse, the latter differ ... 
entiated. The prototaxic experience is almost simple awareness 1 
but has the quality of sensori-motor knowledge, much like the 
basic substructure described by Piaget in his discussion of the 
development of intelligence. The parataxic mode refers to the 
beginning of differentiation b ut still represents the structural 
quality of fluidity, condensation . Parataxic functioning mentioned 
by Sullivan is similar to Freud1s notion of primary process and to 
Werner 1s physiognomic mode. Wyatt 21 asserts that how person-
alities come about can be understood in terms of their development 
19 Ibid., p. 57. 
20 H. S. Sullivan. The Interpersonal theory of psychiatry. 
21 
New York: W. Norton and Company, 1953. 
F. Wyatt. Some remarks on the place of cognition in ego 
psychology. Symposium: Perceptual Structure in Pathol-
ogy and Development. Unpublish~d paper read at Convention, 
American Psychological Association, Chicago, 1951. 
-11-
from diffuse through to integrated systems. Phillips and Framo22 
suggest that experimentally founded concepts of personality could 
be attained if psychopathology were oriented around a basic 
sequence of diffuse-discrete-integrated, rather than the looser 
concepts of oral, anal or genital phases of libidinal development. 
DEVELOPMENTAL PRINCIPLES AND PSYCHODIAGNOSTICS 
23 
Friedman developed a scoring system derived from 
theoretical concepts of undifferentiated, differentiated, and inte -
grated modes of response. Friedman demonstrated that because 
of the regression in psychopathology, children and schizophrenics 
show similarities in the presence of genetically early responses; 
that both of these groups differ from normal adults who show a 
22 
L. Phillips and J. L. Framo. Development theory applied to 
normal and psychopathological perception. J. Pers. , 1954, 
22, 464-474. 
23 H. Friedman. Perteptual regression in schizophrenia: An 
Hypothesis suggested by the use of the Rorschach test. 
Symposium: Perceptual Structure in Pathology and Develop-
ment. Unpublished paper read at Convention, American 
Ps yc hological Association, Chicago, 1951. 
-12-
minimum of genetically early responses. Hemmendinger, 24 using 
the same scoring procedures as Friedman , demonstrated th at as 
their age increases, c h ildren produce more genetically late 
responses and fewer genetically early responses. Sie ge125 demon -
strated that th e catatonic or th e h ebeph ren ic patien t produces 
significantly m ore ge n e t ically early respon ses tha n do the paran oid 
patients. He predicted th is because th e cataton ic or h e beph ren ic 
is more re gressed th a n th e paranoid patient. Based on studies 
such as these, P h illips a nd Smith 26 have developed a useful 
11 genetic" system of Rorschach in terpretation. 
24 
25 
26 
L. Hemmendinger. Perceptual or ganization and developmen t 
as reflected in t h e structure of Rorschach test responses. 
Symposium: Perceptual Structure in Path olo gy and Develop-
ment. Unpublish ed paper read at Convention, American 
Psych olo gical Association, C h icago, 1951. 
E. Siegel. Genetic parallels of perceptual structurization in 
paranoid schizoph renia: An Analysis by means of th e 
Rorschach tech nique. Symposium : Perceptual Structure in 
Patholo gy and Development. Unpublish ed paper read at 
Convention, American Psych olo gical Association, 
C h ica go, 1951. 
L. Phillips and J. Smith . Rorschach interpretation: Advanced 
technique. New York: Grune and Stratton , 1953. 
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THE CONCEPT OF MICRO GENESIS 
To th is point the literature discussed has been pertinent 
to developmental prin ciples as th ey apply to th e process of 
maturation. Werner asserts, in his writing s, th at developmental 
principles can be fruitfully applied to broad psych ological phe-
nomena. He noted that th e German experiments o n "Aktualge n ese 11 , 
experiments concerning th e development of a single co gnitive 
act (such as a percept or a th ough t), demonstrated a process 
markedly akin to the onto genetic process. Werner, th erefore, 
coined the word 11micro genesis 11 as an approximate translation of 
th e German idiom and asserted the postulate th at th ose laws which 
seem to apply to the development of the entire mentality , to th e 
e n tire process of maturation, should in fact apply to th e develop-
ment of a specific mental act. He states: 
27 
• •• sec ond, any h uman activity such as perce1v1ng , 
th inking , acting , etc., is an unfolding process, and 
th is unfolding or 11 micro genesis 11 , w h ether it takes 
seconds, or hours, or days, occurs in developmental 
sequences. 27 
H. Werner. Micro genesis and aphasia. J. a bnorm. soc. 
Psych ol., 1956, 52, 347-353. p. 347. 
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MICROGENESIS AND PERCEPTION 
This section will review those studies dealing with the 
development of a percept and demonstrating, as Werner has 
asserted, a process markedly akin to the onto genetic process. 
28 
Hempstead, using an arrangement consisting of a long 
viewing tube, a light source, and a slatted disc so that the 
intensity of the light at the end of the tube could be varied, asked 
subjects to reproduce the figures viewed through the tube. The 
light was varied so as to give first sub-liminal, then liminal, 
and finally supra-liminal exposure of figure on ground. 
Hempstead found that his subjects1 reproductions had in the early 
phases, little apparent resemblance to the given figure. He 
pointed out that some subjects kept showing an ever changing 
series of figures until the correct form definitely appeared. 
Further , some subjects had consistent ways of reproducing the 
figures; he called these· 11habits of illusion which persist with 
28 
L. Hempstead. Perception of visual forms. Amer. J. 
Psycho!., 1900, 12, 185-192. 
... 15-
modification throughout the record. 112 9 
Judd and Cowling 30 asked subjects to reproduce figures 
that were presented to them in 10 second exposures. An analysis 
of the drawings indicated that the first drawings were correct in 
their general outline, but were very vague in the details. The 
authors also pointed out that the subjects 1 first attempts at 
reproducing the figure were characterized by radical changes. 
This finding is consistent with Hempstead 1 s and demonstrates the 
fluidity, the lack of boundaries that Werner ascribes to the first 
phase of development. 
Smith, 31 utilizing a tachistoscope, presented a series of 
pictures at quite short exposures, to several groups of subjects. 
The subjects were asked to give verbal reports of what they saw. 
O n analysis of his results, Smith concluded that the process of 
perception seems to follow this pattern: "(a) An immediate 
29 Ibid., p. 191. 
3° C. H. Judd and D. J. Cowling. Studies in perceptual develop-
ment. Ps ych. Monogr., 1907, 8, 349-369. 
31 F. Smith. An Experimental investigatiol)l of percE(ption. 
Brit. J. Psycho!., 19131 6ll 321-362. 
-16-
interpretation of the object as a whole and (b) next an analysis 
of this vaguely apprehended whole into its component parts. n32 
Smith also noticed that reco gnition~ at th e same exposur~ time, 
was different for different pictures. Pictures which were of 
common experience were recognized at l/30th of a second, while, 
at this exposure time, the unusual picture produced idiosyncratic 
results. Smith proposed that when a subject did not reco gnize a 
picture, he would make a vague interpretation and would then fill 
in the picture with ideas and details connected with one or another 
of his initial interpretations. This would imply that the subject 1 s 
specific definition of the picture was shaped by and differentiated 
out of some initial vague background meaning. O n analysis of the 
responses of children at various age levels, Smith comments: 
32 
Among children perception becomes more com-
plex as age increases. Children of six years have no 
power of analysis and see the objects as a whole ••• 
Children of twelve years of age show a greater power 
of analysis, a more active mental attitude, and an im-
provement _in the discovery of detail. Compared with 
younger children, there are greater individual differ-
ences. Children of the same age from different schools 
Ibid., p. 325. 
vary in a marked way. At a secondary school, 
children at the age of twelve, have already many 
of the powers and methods of adults. At a "slum'' 
school, they are much inferior and show some of 
the characteristics of the youngest. 33 
-17 .. 
Included in this statement is the ontogenetic principle that 
increasing differentiation in perception occurs with increasing age. 
Smith's comments parallel Hemmendinger 1 s in his analysis of 
children's Rors chach responses. There is, in his findings, some 
data which could be related to theories of personality. The "slum" 
children are apt to be more immature emotionally, with concomi-
tant immaturity of perceptual mode. 
34 
Ro gers, using a tachistoscope presentation, exposed ink-
blots and meaningful figures to subjects. The subjects were to 
report their observations. Ro gers concluded that visual percep-
tion does have a typical temporal course. He postulates that 
perceptual formations are based on these three kinds of mental 
33 
Ibid., P• 362. 
34 
A. S. Ro gers. An Analytic study of visual perception. Amer. 
J. Psycho!., 1917, 28, 519-577. 
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processes and in this order: ( 1) The visual sensations evoked by 
the stimulus; (2) kinaesthetic and or ganic sensations indirectly 
evoked; and (3) ima ginal materials drawn from various past 
experiences. 
D . k" 35 1c 1nson, also using tachistosco pic presentations, gave 
subjects a chance to view a number of letters under short exposure 
conditions. The subjects were asked both to give evidence of 
reco gnition of th e letters and to locate certain letters. D ickinson 
concluded from hi s subjects• behavior and their verbal reports that, 
under these c o nditions of short exposure, perception in its initial 
phases was a "thereness", clear in contour but lacking in logical 
meaning. This rrtherenessrr was a totality of the whole field 
exposed; it was a "flat clearnessrr . D ickinson quotes a subject 1 s 
verbatim comment: 11I saw the whole nine and yet did not see the 
actual letters immediately ••• saw nine letters but when I see 
36 
the nine letters, I don 1t know what they are. rr D ickinson stated 
35 C. A . D ickinson. Experience and visual perception. Amer. 
J. Psycho!.~ 1926, 37, 330-344. 
36 b"d 387 I 1 • • p. • 
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in conclusion that this initial vague experience preceeded the 
experience of specific awareness and logical meaning. He 
further pointed out that differentiation proceeded from generic 
objects to specific objects. He asserts that visual perception 
occurs in three main levels: 11 (1) Visual awareness; (2) aware-
ness of generic o bjects; (3) awareness of specific o bjects. 11 He 
states that these levels are not separate and distinct, but rather 
represent a p~ogression, one level developing to the next. 
I 1 d D . k' 37 f d h ' . h n a ater stu y, lC 1nson ocuse 1s attentwn on t e 
initial moment of perception. Using the same technique as in his 
earlier study, he presented numbers and letters to his subjects 
and asked them to report verbally their experiences. He found 
that subjects reported an initial vagueness followed by an aware-
ness of form. When subjects were not told what to expect, either 
numbers or letters, there was little awareness of figure a nd 
ground. When subjects were told in advance that they would see 
either letters or numbers, there was some sense of character-
istic to the figure. 
37 C. A. Dickinson. The Course of experience. Amer. J. 
Psychol., 1927, 38, 266-279. 
-20-
38 
Freeman, also using tachistoscopic exposure conditions, 
presented subjects with inkblots which represented both common 
forms and nonsense forms. He found that the subjects' responses 
gave evidence of a temporal sequence of ( 1) a level of pre-percep-
tive determination, having the primary qualities of direction, 
spread or compactness and vista; and (2) a level of perceptive 
particularity, an articulate recognition of the object. In the initial 
phase the subject was aware that he was looking at a "thing". The 
subject had a sense of focus, and some very general meaning. In 
pointing to this initial unspecific meaningfulness of the figure, 
Freeman made the following observation: "0 reported a stoppage 
of eye movement ... the projection (in a given figure) was signif-
icant. The pattern now meant some kind or class of beast, only it 
was never as specific as beast, just an animate something. tt39 
38 G. Freeman. An Experimental study on the perception of 
objects. J. exp. Psychol., 1929, 12:341-355. 
39 Ibid., P• 352. 
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40 
Douglas designed a study in which stimulus material was 
exposed for short intervals along a serial continuum of out of 
focus to focus; the subjects' responses were then recorded. 
Douglas concluded that perception follows a temporal sequence 
ending in an integrated result. In his study the process was uniform 
for all subjects, though it varied in time period for each phase. 
As he views it, perceptual process involves three stages: (1) A 
sensory phase, a period of description involving direction, etc.; 
(2) an explorative phase, labile, involving trial and error; and (3) 
a final interpretive phase. 
41 
Stein exposed Rorschach cards, under tachistoscopic 
cond~tions, to two groups of subjects. In one g roup he showed the 
cards in ascending order from shortest to longest exposure series; 
in the other group he showed them in descending order from longest 
to shortest exposure series. Stein demonstrated that whole re• 
spouses occur with high frequency at the beginning. He also found 
40 A. G. Douglas. A Tachistoscope study of the order of emer -
gence in the process of perception. Psycho!. Monogr., 
1947, 61. (Whole No. 6) 
41 M. C. Stein. Personality factors 
ment of Rorschach responses. 
355-414. 
involved in temporal develop-
J. proj. Tech., 1949, 13, 
... 22 .. 
that W responses could be divided into 2 groups; (1) crude and 
unelaborated and (2) well organized and carefully elaborated. 
With increasing time of exposure, there was a decrease in the 
former, and concomitantly an increase in the latter. He also 
postulates that there is a relationship between short exposure 
responses and more primitive patterns of personality; the more 
a subject gave rejections in the short exposure, the more likely 
the subject was to get a highly neurotic score on the long expo-
sure responses. 
Under conditions of short exposure, Gibson42 presented 
subjects with a series of figures, and asked them to reproduce the 
figures. He allowed several exposures and several trials of 
figure reproduction. He was particularly interested in the process 
of "leveling" and "sharpening" as reported b y Wulfe. 
Gibson developed the following groups of responses: ( 1) 
O bject assimilation ... th e fig ure is made to favor th e shape of 
some familiar form that is verbally or visually imagined; (2) 
figure analysis - the form is verbally analyzed and the reproduced 
42 
J. J. Gibson. The Reproduction of visually perceived forms. 
J. exp. Psychol.J 1929, 127 1 ... 39. 
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figure is made to favor the verbal analysis; (3) figure assimilation -
the figure is seen as similar to another figure and is reproduced 
with changes favoring the other figure rather than the stimulus 
itself; (4) complection- the figure is closed, all or most open lines 
are connected; (5) disintegration the figure is seen as divided into 
separate units because of gaps . 
Gibson found that of all the scorable responses, about 33 per 
cent fell into the category of o bject assimilation; about 37 per cent 
fell into the category of figure assimilation; the other three cat-
egories divided the remaining responses. He concluded his discus-
sion of results: 
There are evidently factors within the observer 
which contribute towards determining the perception, 
in addition to the influence of the stimulus figure it-
self. It is supposed that these factors are nothing but 
memories of earlier perceptions. Such memories are 
aroused by association and "fuse" with the image a-
roused by the stimulus figure into a single perceptual 
image. 43 
Gibson's comments seem to affirm the fluidity of perception 
in the initial phase. His notion of fusion seems congruent with the 
characteristics of primary process functioning and Werner's 
-24w 
physiognomic mode. 
44 
Brigden1 s study, utilizing tachistoscopic presentations of 
drawings, demonstrated findings consistent with the notions of a 
temporal progression from undifferentiated to differentiated to 
integrated modes. He also found, however, that there was a 
tendency in the early sessions to complicate the designs in repro-
duction; a finding consistent with the notion of 11 sharpening"; a 
finding apparently inconsistent with the notion that initial percep-
tions are more undifferentiated and uncomplicated. 
The studies already cited were, in the main, concerned 
with a general inquiry into the process of perception. There were, 
however, a number of studies designed explicitly to investigate 
the applicability of developmental principles to perception. Some 
of these follow. 
45 
Drury, stimulated by Coghil1 1 s proposition that behavioral 
development proceeds from undifferentiation, to differentiation, to 
44 
45 
R. L. Brigden. A Tachistoscopic study of the differentiation 
of perception. Psych. Monogr., 1933, 44, 153-166. 
H. B. Drury. Progressive changes in non-foveal perception 
of line patterns. Amer. J. Psychol., 1933, 45, 628 ... 646. 
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integration, decided to test this proposition himself. He 
developed the following study: three lines of various lengths, 
presented in a series of different designs, were placed along 
four different points in a visual perimeter; the subjects were 
asked to reproduce the line figures. Drury felt that the findings 
in his study did not confirm the theoretical position of Coghill. 
He felt that his subjects' drawings did not show development from 
undifferentiated to differentiated, or from unintegrated to inte-
grated. He concluded: 
An examinatio n of O 's drawings and reports 
shows, however, that neither of these specific di-
rections of modification was found in the present 
experiment. The changes that did occur were 
mainly in modifications in the perception from a 
labile, plastic, unstable beginning to a condition 
of stability. 46 
It is noteworthy that Drury's conclusion does, in fact, state the 
characteristic of the first. developmental stage; the fluidity, the 
instability, the labile quality. His feeling that the subject's 
drawings did not show the developmental process was engendered 
46 
Ibid. I p. 639. 
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by the fa ct that there were both "leveling" and 11 sharpening" 
processes at work. However, in the examples given of the 
subject's reproduction of the drawings, there was a marked 
tendency for the line drawings to take the shape of letters, 
crosses, and geometric figures; that is, the subjects were 
reproducing these drawings to favor familiar shapes. 
47 
Fehner designed a study ( 1) to determine if most easily 
perceived forms are simple, closed, symmetrical; (2) to see if the 
perception of forms, exposed for a short time, consists of gradual 
differentiation of the original simple impres sian. She developed 
a series of figures and divided them into types as simple, 
geometrical, figures of dots, etc. She presented these figures 
in a series of exposures from 40 to 680 seconds, and then asked 
subjects to reproduce the stimulus figures after ~ach exposure 
series. She found that the simple geometrical figures were 
indeed accurately reproduced most quickly. In evaluating 
the manner of reproduction., she found both the process of 
47 E. V. Fehner. An Investigation of the learning of vj.sually 
perceived forms. A mer. J. Psychol., 19351 47 J 187 ... 237. 
"lev~ling'' and that of 11 sharpening", simplification and compli• 
cation. She felt this finding was inconsistent with developmental 
principles. A review of the examples g iven of the subjectst 
reproductions again illustrates the tendency for them to repro-
duce these designs in a manner consistent with familiar forms; 
e. g., hyr design would be reproduced \\\\ 11 
to look like a staircase; the design~ like the letter M. Both 
of these, how~ver, are viewed in her scoring system as antitheti-
cal; the former as "accentuation" (sharpening), the latter as 
"leveling". In her analysis, Fehner also points out that the 
g reatest number of errors in the early exposure series was 
toward simplification. Through the whole series, 31 per cent of 
the errors went from simple to complex, 27 per cent from com-
plex to simple. She states that the learning-perceptual process 
has a sequence. 
There is a stage of instability in which the per ... 
ceptions are inaccurate and variable ••• this stage 
is succeeded in the case of some of the unlearned fig-
ures and most of the learned ones by (2) a stage in 
which the fig ures are perceived in one way for a num-
ber of times, this perception being incorrect; (3) sub-
sequently errors in this stable percept drop out 
either gradually or suddenly, and perception is 
48 
accurate. 
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While Drury and Fehner stated that their results did not 
support developmental theory because of the "sharpening" and 
"leveling" process, it is true that both studies indicated that 
the initial phase of perception was labile, fluid, unarticulated 
in quality. Fehner 1 s findings indicated that a majority of the 
early errors were the results of simplification. It is equally 
significant that the figures, in the main, were simplified or 
complicated so that they would look like a familiar object; as 
if there were some general context aroused in each subject 
by the stimulus figure, and the subject's reproductions were 
then shaped into a form derived from the context; i.e. letters, 
geometrical figures, etc. In the several studies in which this 
issue was raised, the subjects have been asked to reproduce, in 
free hand, what they have perceived; that is, they are asked to 
provide a structure of their own for the figu:~;e in question. 
48 
Ibid. I p. 212. 
Assuming that the short exposures and the resultant imperfect 
perception are felt, by the subject, as 11failure", and that 
anxiety is thereby engendered; it is reasonable to assume 
that these people will respond in their own characteristic way 
to bind that anxiety. Since people, in the main, are classified 
as 11forgetters 11 (the repressive mechanism in hysteria) or 
11detailers 11 (the obsessive-compulsive) it would not be surprising 
to find some people reconstructing by an emphasis o n forgetting 
details (leveling) and some people reconstructing by giving 
extraordinary attention to details (sharpening). As noted above, 
Hempstead pointed out that each subject had "habits of illusion, 
certain modes of completion which persist with modification 
throughout the record. n49 
50 
Werner, in an attempt to see if subjects could learn a 
"tempered scale", a reduction of tonal distance between intervals, 
found that in the early learning trials recognition of the symi-
49 
Hempstead. op. cit., p. 191. 
50 H. Werner . Musical micro-scale and micro .. melodies. 
J. Psycho I., 1940, 10, 149-156. 
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tones was quite unstable; gradually it did become stabl~ but 
even when the half-tones were learned going up the scale (the 
method of training) they were lost coming down. In other words, 
changing the context interferred with articulate learning. 
Flavell and Draguns51 have reviewed the literature on 
microgenesis and perception. In concluding their discussion on 
perception they state: 
When a perceptual stimulus is presented under 
conditions of increasing clarity, the initial percep-
tion is that of a diffuse undifferentiated whole. In 
the next stage, fig ure and ground achieve some mea-
sure of differentiation, although the inner contents of 
the stimulus remains vague and amorphous. Then 
comes a phase in which contour and inner content a .. 
chieve some distinctness and a tentative, labile, con-
figuration results. Finally the process of gestalt 
formation becomes complete with the addition of 
elaborations and modifications of the "Skeletal Ge-
stalt" (Gestaltergust) achieved in the previous stage. 
As development proceeds, external objective 
characteristics more and more supplant inner, per .. 
sonal factors as determinants of the structure per-
ceived. 52 
Flavell and Draguns point out that the German experiments 
in "Aktualgenese" are seldom reported by American and other 
51 
Flavell and Draguns. A Microgenetic approach to perception 
and thought. Psychol. Bull., 1957, 54, 197-217. 
S 2 Ibid. , p. 1 9 8 • 
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investigators. While noting the unfortunate aspects of this lack 
of cross ... fertilization they also point out the advantage that 
occurs when independent investigators, uninfluenced by mutual 
theoretical beliefs, come upon the same conclusions. 
It would seem from the review above that, in the main, 
the process of perception does follow the pattern cited as the 
ontogenetic pattern; in short, that there is a "microdevelopment" 
evidenced in the mechanism of perception. 
MICROGENESIS AND THOUGHT 
While the discussion of perception included a variety of 
studies, in a variety of methods, the discussion of tho ught and 
microgenesis is limited by the lack of experimentation in this 
area. In the main, it is the theoretician who has had the most to 
say about the development of thought. 
Reference has already been made to Piaget 1 s theory of 
intelligence and thought, that it develops out of the sensori-motor 
awareness. In other works, Piaget describes the childts 
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53 
development of concepts, and the child1 s development of a 
54 
sense of rules. In general, both of these processes occur in 
the form of differentiation from a more global awareness. For 
example, in the case of moral realism, it is only with time and 
experience that the child differentiates the accidental trans-
gression from the intentional, the greater violation from the 
lesser. 
55 
Wallas divides the thought process into sequential 
stages; preparation, incubation, illumination and verification. 
He points out that the process may go on at once in any combina-
tion, such that the person may be unaware of the problem solution 
sequence. 
Wallas states that the first stage is consciously directed 
to the general area of thought, or the area to which the thoughts 
53 J. Piaget. The Child1 s conceEtion of the wo~ld. New York: 
Harcourt Brace Co., 1929. 
54 J. Piaget. The Moral judgement of the child. Glencove, 
Illinois: The Free Press, 1948. 
55 G. Wallas. The Art of thought. London: 1926, Butler and 
Tanner, Ltd. 
-33-
are to be related. In the second stage, incubation, the process 
is not under voluntary control, it is either an unconscious or a 
pre - conscious process. Wallas suggests that the more this phase 
is left to itself, the more apt is the person to be creative and 
successful in problem-solving. The third stage, illumination, is 
the end result of trains of association both successful and unsuc-
cessful in the incubation stage; that which was done, he says, in 
"f . . "56 r1nge consc1ousness. He describes the process of solution 
awareness as something that develops out of a matrix~ that thoughts 
begin in dim beginnings that only gradually differentiate out of the 
penumbra of feeling and impressions that is their place of origin. 
In his review of the literature, Johnson 5 7 has cited the work 
of Lowe, who inspected Coleridge 1 s work-book on the "Ancient 
Mariner". Lowe concluded that Wallas Is propositions were therein 
58 
confirmed. Johnson has also cited studies conducted by Patrick 
56 Ibid., p. 86. 
57 D. M. Johnson. The Psychology of thought and judgement. 
New York: Harper Brothers, 1955. 
58 Johnson. op. cit. 
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who asked poets and non-poets to write poems around a picture 
presented to them. Patrick supervised their work and took reports 
of their comments. She concluded that the creative process did 
follow Wallas' s scheme. 
Schilder S9 is perhaps most explicit in postulating a 
developmental sequence of a thought. He asserts that images 
are bridges to conscious thought. He supports Mueller 1 s position 
that thoughts go from indefinite states to states of increasing 
distinctness. Schilder states: 
We have now reached certain conclusions con-
cerning the development of presentations (thoughts} 
in normal individuals. Presentations develop through 
the progressive increase in clarity of originally indef-
inite and unclear images. A series of presentations, 
related by similarity and contiguity follow each other 
in an oscillating pattern; in this process they condense, 
and undergo affective transformation or symbolic 
translation. 60 
He states ·that in thinking, it is the 11 general conceptual realm'' 
which comes first to consciousness. He postulates that schizo-
phrenic thought is arrested normal thought; it is the expression 
59 P. Schilder. On the Development of thought. In Rappaport, 
D. (Trans .), Organization and pathology of thought. New 
York: Columbia University Press, 1959, Pp. 497 ... 518. 
60 
P. Schilder. op. cit. p. 501. 
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of formations that would be only transitory phases in normal 
thought development. He asserts that the steps of this develop-
ment can be seen in the thinking of primitives, children and 
schizophrenics. 
61 
Flavell and Draguns, in their review of the literature 
pertaining to thought and microdevelopment, h ave cited the 
writings of P~ck and Thiele who suggested that word cognition 
passes through stages of (a) recognition of the word as a physical 
object;L{b} an awareness of the general 11 meaning sphere" of the 
word, i.e., location of the word in conceptual space; (c) compre-
62 
hension of the grammatical form of the word. Flavell and 
Draguns concluded their discussion of thought with the following: 
61 
First of all thought in its earliest stages is 
global, diffuse and undifferentiated in structure; 
that is, mental contents be they images or image-
less thoughts, tend to coexist without articulation 
and without clearly defined interrelationships. These 
early thought elements may be vague, imageless 
thoughts, tendencies concerning the task, the solu-
tion ••• Moreover the laws of combination and 
association of thought in the beginning phases, like-
wise seem to resemble those posited for primary 
Flavell and Draguns. op. cit. 
62 Ibid., p. 202. 
process thinking, i.e., association by superficial 
external similarity ••• a prevalance of conden-
sation and displacement ••• In the later stages of 
development thought ordinarily becomes differen-
tiated into various components, and these compo-
nents become lo~cally interrelated in the formation 
of the solution. 6 
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These theoretical writings suggest that thought processes 
parallel perceptual processes; that there is a microdevelopment, 
a sequence of phases patterned after the ontogenetic sequence, 
undifferentiated to differentiated to integrated. 
MICROGENESIS AND APHASIA 
Werner contrasts physiognomic perception with geometrico-
technical perception. The former is characteristic of initial phases 
of perception and the latter characteristic of the later stages of 
perceptual development. He postulates that initial perception 
operates in such a way as to give identical definition to physically 
different objects that are embedded in a similar atmosphere or 
context. To illustrate, Werner has pointed to Barrettt s observa-
tions that the Tshimskian Indians consider "thimble" and 
63 Ibid., pp. 204-205. 
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"deer h oof" as identical objects beca use both have the same 
ceremonial function. 
64 
In discussing aphasia, W erner postulated that aphasic 
behavior can be viewed as an arrested mental process; he pointed 
II 
out that students of aphasia (Bauman and Grunbaum) have char-
acterized the illness as "an arrest at an earlier stage of develop-
ment of a mental process which normally proceeds in the direction 
amorphous to differentiated and definite forms. 1165 In speaking of 
this early phase of mental development, Werner has stated "much 
of the initial perceptual quality is dynamic, 'physiognomic 111 • 66 
Illustrating the primitive quality (in terms of developmental theory) 
of the aphasic's behavior, Werner pointed to the following observa-
tions: When an aphasic with word finding difficulty was asked to 
repeat the word "cigar", he responded "smoke"; when asked to 
repeat the word tongue, an aphasic responded, "something on the 
64 H. Werner. Micro genesis and aphasia. J. abnorm. soc. 
Ps ycho!. , 52, 1956. 
65 Ibid. I P• 34 7. 
66 
Idem 
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body, where and what I do not know"; when asked to identify a 
polished box, an aphasic responded, "slippery-like snake, smooth 
as soap, smooth box. 11 Discussing the relationship between the 
behavior of aphasics and the behavior of normals, Werner states: 
If the assumption of the relationship between 
microgenesis and Aphasia is correct, one should 
be able to demonstrate sphere-like forms of cogni-
tion in normals trying to decibher verbal material 
too difficult to grasp at once. 7 
Under tachistoscopic conditions of brief exposure, Werner pre-
sented words to normal subjects; the subjects were asked to 
identify the words. He found that a large number of responses 
could be classified as "sphere-like". These responses could be 
subdivided into the following categories: ( 1) organismic - a state-
ment of bodily sensations; (2) force direction - a statement of 
vector; (3) contextual- a statement of a glob<:Ll impression, rather 
than a differentiated concept. Under conditions of short exposure, 
Werner concluded, normals behave much like aphasics. Werner 
has also noted that, initially, under these conditions, normal 
67 
Ibid. I p. 348. 
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subjects recognized the grammatical category of the word with-
out recognizing the word itself. 
Goodglass and Cohen in reporting their experience with 
aphasics have stated: 
In addition, our experience indicated that 
words are ordinarily perceived as members of a 
class or category - that is to say numbers, colors, 
names, or body parts -are less accurately under-
stood than are non-category words like button, 
comb, a watch. Moreover when given his choice, 
the patient usually turns to the correct general cat-
egory, but cannot discriminate within this group 
which was the item he heard named. For example, 
the patient given the word 11 cheek11 to identify may 
grope around his face and finally pinch a part of his 
lip; when then presented with the word ankle he looked 
down at his leg but cannot decide where to point. 6 8 
They further propose that meaning can be viewed as a perceptual 
process; there is first a poorly differentiated meaning which later 
becomes a sphere of meaning upon which the specific conventional 
meaning emerges as the figure. Using 20 aphasic patients they 
studied the nature of the aphasic's behavior when he is asked to 
68 H. Goodglass and M. Cohen. Deterioration of word meanings 
in aphasia. Unpublished paper read at Convention, 
American Psychological Association, San Francisco, 
1955, p. 2. 
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locate certain body parts; among other findings they did discover 
that the aphasic, as predicted, made a significant number of 
errors that were classified as belonging to the general area of 
the correct part. 
It was the intent of this chapter to demonstrate that the 
principles of developmental psychology, as Werner has stated 
them, do apply to a variety of subject matters relevant to 
psychological study. It has been shown that the principles apply 
ontogenetically in embryology, neuro-physiological development, 
language development, personality. It has also been demonstrated 
that there is support for Werner's postulate of microgenesis. There 
is, in the development of a percept, a thought, a mic11odevelopment; 
a mental process which begins in a diffuse global mode, leading 
to a mode of articulation, leading then to the development of 
organized interdependent relationships between the earlier differ-
entiated parts. The present study was derived from this postulate 
of microdevelopment, or microgenesis. 
CHA P T ER III 
ASSUMPTIO NS AND PRED ICTIO NS 
In presenting the microgenetic postulate Werner states : 
••• second, any h uman activity such as perceiving, 
th inking, acting , etc., is an unfo lding process, and 
this unfo lding or 11micro genesis 11 , wheth er it takes 
seconds, or h ours, or da y s, occurs in develo pmental 
sequences.69 
A ccordingly, it is assumed that learning occurs in develop-
mental sequences; what h as been demonstrated to h old true for 
the processes of perceiving and thinking is, by analo g y, assumed 
to h o ld true for the process of learning. T h erefore, it is postu-
lated that learning behavio r is, i n its initial phases, characterized 
by an und ifferentiated mode; from this phase learning beh avior 
pro ceeds to differentia ted and then to integrated modes. This study 
was a ddressed to the initial phases of learning; it was design ed to 
inquire whether this phase will evidence a sphere-like, contextual 
o r c o nnotative mode of learning behavior. 
6 9 
H. Werner. Microgenesis and aphasia . J. abno rm. soc. 
Ps ychol., 1956, 52, 347 - 353. p. 347. 
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70 
Dickinson's writings suggest that the initial phase of 
perception is characterized by recognition of the generic rather 
than the specific; awareness of a letter rather than recognition 
of the specific letter. Goodglas s and Cohen 71 have explicitly 
stated that the aphasic demonstrates contextual cognition by 
response to "class or category". Thust it is assumed in this 
study that a category in which an object can be classified 
represents the contextual definition of that object. In initial 
learning, then, a hat is primarily learned as clothing rather than 
as a hat. 
Furthermore, in the discussion of the preceeding chapter, 
it has been suggested that the first phase of development is 
marked by a fluidity or lability of boundaries; things related by 
context almost seem interchangeable. Werner has explicitly stated 
70 
71 
C. A. Dickinson. The Course of experience. Amer. J. 
Psycho!., 1927, 38, 266-279. 
H. Goodglass and M. Cohen. Deterioration of word meanings 
in aphasia. Unpublished paper read at Convention, American 
Psychological Association, San Francisco, 1955, P• 2. 
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this proposition; he has said that the initial phase of perception 
is such that there is a lability of the perceptual object "resulting 
frequently in assimilation or identification of two thing s physically 
distinc t but embedded in similar atmosph ere. 1172 With respect 
to learning , it is th erefore assumed; in the initial phase a bear 
is learned as transponible with elephant, do g , bird, etc. 
It is assumed, in accordance with micro genetic theory, 
th at the first phase of learning is succeeded in time by the second 
or differentiated phase. In this differentiated phase the mode of 
experience is specific and articulate; a bear is learned as prima-
rily a bear and not transponible with elephant, do g, etc. 
Finally, it is assumed that th e developmental sequence can 
be made overt in the nature of the subject's responses if a task is 
constructed to be of such diffic ulty as to prevent rapid mastery. 
The following predictions are derived from the preceeding 
set of assumptions. If a subject is involved in a difficult learning 
task and the possibilities of response are (1) correct, (2) same 
category as correct, (3) incorrect and d,ifferent category than 
72 H. Werner. On Expressive language. Werner (Ed.), 
Monogr. Worcester: Clark University Press, 1955. p. 12. 
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correct, we should then predict that; ( 1) in the initial trials the 
subject will give proportionately more category responses than 
correct responses; (2) that with continued training trials the 
earlier pattern of response should give way to a new pattern, a 
proportionately greater number of correct responses than cate gory 
responses. 
CHAPTER IV 
EXPERIMENTAL METHOD AND HYPOTHESES 
This investigation was directed to an exploration of the 
initial phase of learning; its purpose was to determine if that 
initial phas~ evidences a sphere-like or connotative mode of 
learning behavior. A paired associate learning task was the 
basic method of investigation. The subject is instructed to learn 
that two stimuli go together; later, given the one, he is asked to 
recall the other. The preceeding description represents the 
paradigm for this study; the methodological specifics and the 
operational hypotheses follow. 
EXPERIMENTAL MATERIALS 
For the learning task, it was necessary to use stimulus 
material that could be learned with a minimum of past association 
or past meaning. As such, three letter nonsense words were 
chosen from Stevens 173 list, words demonstrated to have 11 zero" 
73 
S. S. Stevens. Handbook of experimental psychology. New 
York: John Wil~y and Sons, Inc., 1951. 
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association value. Twenty-seven such words were chosen from 
the list; care being taken to get as different a combination of 
vowels and consonants as was feasable. Nonsense words were 
selected because they have already demonstrated their usefulness 
as novel material. 
A series of twenty-seven line drawing s were made (here-
after referred to as objects); they were divided into three groups; 
nine animals, nine articles of clothing, nine different common 
tools. Care was taken to keep the drawings in each category as 
similar in size and simplicity as the particular object would allow. 
Pictures of objects were selected as the material to be recalled 
partly in an arbitrary manner, partly because pictures were used 
often in the studies of perception, and partly because it was felt 
that pictures would someh ow make for more direct "apperception" 
than words (this latter point is admittedly most speculative). The 
objects were g rouped into categories to develop an operational 
definition of the contextual, or connotative meaning in which· the 
specific object was embedded. In order to reduce as much as 
possible any contextual meaning that was not in terms of the category, 
-47-
the effort was made, in selecting the objects, to keep the 
uniqueness of the specific objects to a minimum. The particular 
categories were chosen because they were categories of common 
acceptance and generally clear cut, with little or no overlap. 
These twenty- seven nonsense words and twenty- seven 
objects represent the entire content material from which were 
drawn up the various experimental devices next to be described. 
The training cards. Using the list of randomly paired 
nonsense words and objects, given in Appen dix A, twenty- seven 
5 1' X 6 11 index cards were constructed so that each card had one 
drawing of an object placed over one typed nonsense word. These 
cards, referred to as training cards, were exposed to the subject 
as the method of presenting to him which object was paired with 
which nonsense word. Two series of training cards, maintaining 
the same pairing but differing in order of presentation, were 
drawn up; to reduce any sequence error the two series were 
presented alternately with each trial. The number of items to be 
learned, twenty- seven, was arbitrarily selected to be large enough 
to prevent rapid mastery. 
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The recall cards. Twenty-seven 5" X 6" index cards were 
made up so that a nonsense word alone appeared in the middle of 
each card. These cards, referred to as the recall cards, were 
presented to the subject as a method of assessing his learning; 
given the word he was to identify its partner, the object coupled 
with it in the training cards. Two series of recall cards, twenty-
seven in each and each differing in order of presentation were 
drawn up; to reduce any sequence error the two series were 
presented alternately with each trial. The recall series are given 
in Appendix B. 
The response cards. Nine objects, three from each cate -
gory of animals, tools, clothes, were placed on each of eighteen 
cards. These cards, referred to as response cards, measured 
11 1/ 4" X 14 1/ 4 " and the objects were placed upon them in 
circular arrangement so that there was no top and no bottom. 
The list of o bject s on each card is given in Appendix C. The 
objects were balanced on each card, that is, artists a greed that 
the placement of o bjects upon the card was such that, in their 
opinion, the person was not, by their arrangement, pressed to look 
at one object rather than another. The response cards were 
presented to the subject together with the recall cards; the 
subject was to choose from the nine, the object that was coupled 
with the word. The response cards were arranged so that one of 
the nine was the correct object; the subject then could give { 1) a 
correct response, {2) a response which is not correct but in the 
same catego ry as the correct, (3) a response which is not correct 
and is not from the category of the correct. To reduce any 
sequence error, only eighteen response cards were made up. In 
the first response trial response cards 1 to 9 were repeated {of 
course with a different word for a different object) with the 
presentation of the last nine recall cards; the second response 
trial began with response card 10 and ended with the repetition of 
response cards 10 to 18 with the last nine recall cards of series 2. 
SUBJECTS 
The subjects were thirty, normal, white males and females; 
fifteen of each sex between the ages of seventeen and nineteen. They 
were members of a graduating high school class. 
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THE PROCEDURE" 
The subjects cam e singly to a room assigned for the experi-
ment. After g iving instructions to the subject, the experimenter 
flashed the first training series {objects and nonsense word) before 
the subject. The training cards were flas h ed quickly to increase 
the difficulty of the task. At th e conclusion of this, th ere was a 
several minute rest while the next cards were prepared for view-
ing . Then the experimenter presented th e subject with th e recall 
cards {just the nonsense word) and simultaneously with the 
response cards (the large cards with nine o b jects). The first re-
call card was turned over, exposed to view, and the first response 
card was likewise exposed. The subject was asked to point to the 
object that went with the word. He was encoura ged to turn the 
response cards and "look at all the pictures"; he was told that he 
must ch oose one object. After th e sub ject responded, th e experi-
menter recorded the response; th e next r ecall and response cards 
were exposed and so on until the end of th e t r ial. At the conclu-
sion of the recall series, th ere a gain was a rest followed b y a 
-51-
second training series, followed by a second recall (the second 
of these two such series) and response card series. After this 
there was anotheJ7 training and another response trial. Altogether 
eight such alternating trials occurred between the first and second 
arrangement of the training, recall, and response cards. The time 
for the eight trials varied, depending upon the individual, between 
fifty and seventy-five minutes. 
INSTRUCTIONS TO SUBJECTS 
The following instructions were given to each subject: 
"We are conducting a learning experiment. We 
are interested in finding out h ow people learn. We have 
asked your school to allow us to use the senior class in 
this experiment and they have given us permission. Of 
course, you do not h ave to take part in the experiment 
if you don 1t want to, but I would surely appreciate it if 
you would (pause ••• so subject could respond). Good! 
In order to study learning, we have developed a special 
learning task; it is made to be difficult, so dontt get 
discouraged when you find that it is hard, just try your 
best. In a moment I am going to show you a series of 
cards on which there is a picture and under that picture 
a nonsense word; that is, a three-letter word which has 
no meaning and no connection with the picture except 
that they were matched by being pulled out of a bowl to-
gether. After I show you the cards with the word and the 
picture, I will show another series of cards. This 
time there will be just the nonsense word on the card. 
At the same time I will give you a big card to look at 
on which there are nine objects. O ne of those objects 
will go with that word. I will want you to find the ob-
ject that goes with the word. Do you understand? 
Good I Now get ready because when I sh ow you the ob-
jects and the words, I will show them very quickly. 11 
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D uring the trials, questions were not answered as to h ow the 
wo rds a nd pictures were a rranged, whether their responses were 
right or wrong, etc. When the subjects did ask if every response 
card did have the object tha t went with the word, h e was told, "yes". 
He was also told he must give a response. He was told at the 
beginning of the response series: "Before you choose, be sure to 
lo ok at all the objects; you may turn the card as you like. 11 
SCORING P ROCED URE 
Items. In the pilot study, it was noted that several objects 
were l e arned rapidly, sometim~s on the first trial, by many subjects. 
Since such rapid mastery d o es not allow for overt expression of the 
learning process it was decided that those items learned by more 
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that half of the subjects in less than half of the eight trials would 
not be included in the data. The items were retained in the 
experimental task; the responses to these items were not tallied 
and were excluded from the statistical analysis. Seven items 
were excluded and they are listed as starred items in Appendices 
A and B; one from the tool category, four from the a nimal cat-
egory and two from the clothing category. 
The converted score. For each subject the object of choice 
in each re spouse was noted. The re spouses were then tallied in 
three categories; correct noted as C; same category as correct 
but incor.rect, noted as SC; incorrect, other category noted as I. 
If there were no special effect intrinsic to the experimental 
materials, and if chance alone were operating, then a subject 
should giv(( a response distribution of 1:9 C (correct), 2:9 SC 
(same category but incorrect), 6:9 I (incorrect other category). 
Without prior training, five subjects were given a response trial; 
their responses followed a distribution consistent with chance 
occ urence indicating no bias in the experimental materials. Under 
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chance conditions then, the ratio of C to SC responses was 1:2. 
The score 2C - SC was established to express the relation-
ship of C to SC so that when chance was operating the value would be 
zero; when 2C was dominant over SC the value would be positive; 
when SC was dominant over 2C the value would be negative. A mean 
s core>:< was determined for each trial and a line was plotted expressing 
the function of scores upon trials. 
HYPOTHESES 
The operational hypotheses follow: Hypothesis I: the function 
of mean scores upon trials is non-linear; there is an initial negative 
slope followed by a positive slope. Hypothesis II: the points on the 
curve, in the early trials, are negative values. 
Null Hypothesis I states: the function of mean scores shows no 
significant deviation from a straight line. Null Hypothesis II states: 
in the early trials, points in the curve having negative values are 
chance deviations from points having positive values. 
*The mean score is arrived at by summing algebraically the 
subjects 1 scores and then dividing that sum by the number 
of subjects. 
CHAPTER V 
RESULTS 
Of central concern to this study was the course, over 
eight trials, of the frequencies of correct responses (the 
operational definition of differentiated learning) and same category 
responses (the operational definition of undifferentiated learning). 
Specifically the data were examined to determine whether, as 
theoretically predicted, a comparison of the C and SC frequencies 
demonstrated in the early trials a disproportionate dominance of 
SC and in the later trials a disproportionate dominance of C. 
The C and SC raw scores for the eight trials are given in 
Tables 15 and 16, Appendix C. From these tables the raw scores 
of 2C and SC (2C represents a weighting of C to equate it with 
SC ori the basis of chance probabilities) are plotted in Figure l 
illustrating the trend of the SC and 2C frequencies over the eight 
trials. The frequencies of SC and 2C responses shown in Figure 
l indicate that SC is slightly dominant on Trial 1 and shows an 
increased d ominance on Trial 2, while 2C becomes. dominant on 
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T r ial 3 a nd shows continued increase in dominance from then to 
Trial 8. Figure 2, using the trial mean converted score 2C - SC, 
(See Table 17, Appendix D ) directly illustrates the trend over 
eight trials of the mean difference scores with the negative values 
indicating dominance of SC and the positive values a dominance of 
2C. To test the operational hypotheses, statistical techniques 
were applied to the line of mean scores upon trials. 
Hypothesis I states that the function of mean scores upon 
trials is non- linear; that there is a negative slope followed by a 
positive slope. The null hypo thesis states that this function is 
linear . To test the null hypothesis the test of linear trend, as 
74 
described by Lindquist, was used. The straight line that best 
approximates the actual data was determined by the method of 
least squares as described by McNemar. 75 Table 1 presents the 
means determined by this method. The relationship between the 
74 E. F. L indquist • . Design and analysis of experience in 
psyc h o lo gy and education. Bosto n: Houghto n Mifflin Co ., 
1953. 
75 Q. McNemar. Psycholo gical statistics. New Yo rk: 
John Wiley and Sons, 1949. 
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F i g . 2. D istrib ution of c~nverted sco r e rr:.ean s acro ss eigh t trials 
TABLE 1 
TRIAL MEAN VALUES PREDICTED BY 
SUM OF SQUARES BEST-FIT LINE 
Trial Predicted Mean Values 
1 "' 1. 4 
2 .. • 42 
3 • 56 
4 I. 54 
5 2.52 
6 3.50 
7 4.48 
8 5.46 
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actual and the derived means are illustrated in Figure 3. The 
significance of the difference between the observed values and 
the values of the best-fit straight line is shown by the F test 
presented in Table 2. The obtained F 43 . 74 has a probability 
value of less than • 001. Therefore, the null hypothesis is 
rejected; the function of mean scores upon trials is non-linear. 
There initially is, by inspection, a negative slope followed by a 
positive slope. 
Hypothesis II states that the initial points {the trial mean 
scores) along the plotted line have negative values. The 
null hypothesis states that the points along the true line have 
positive values and any points having negative values repre-
sent chance deviations from the true points. One method of 
testing this hypothesis is described by Lindquist as the test of 
11Goodness of Fit to A Priori Trends. tt76 This method was used 
to test the significance of the difference between the means of the 
best-fit curve and the means of a parallel curve moved vertically 
76 
Lindquist. op. cit., p. 34. 
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Fig. 3. Com parison of the predicted means of the line of best 
fit and the obtained means across eight trials 
TABLE 2 
F TEST OF LINEARITY: ANALYSIS OF VARIANCE 
SUMMARY OF SCORES ON TRIALS 
F 
Source of Variation 
Columns {C) 
Rows (R) 
Rows x Columns (R x C) 
Total 
Dep. from linearity 
MS 
dep. from lin. 
MS 
RC 
df 
7 
29 
203 
239 
6 
F - 43.74 
p • 001 
ss 
1313.01 
1075.31 
3200.26 
5588 
MS 
15.76 
689. 37 
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on the Y axis so as to eliminate any point with negative values. 
A curve best approximating the observed means was fitted by the 
method of least squares as described by Lewis. 77 The means 
thus predicted are given in Table 3. Figure 4 presents in graph 
form the relationship of the predicted to the observed line. The 
fitted curve was then tested for its goodness of fit to the observed 
values. The F test presented in Table 4 indicates that the 
predicted means of the be st-fit curve are significantly different 
from the observed means. Therefore, the values of a hypothetical 
curve, parallel to the fitted curve and vertically displaced upwards, 
would be significantly different from the o btained values. By this 
method, the null hypothe sis is rejected. The function of mean 
scores upon trials does have a slope whose points, in the initial 
trials, have negative values. 
Moreover, this finding demonstrates that the observed 
values are not chance deviations from the values of a function 
which has a simple positive slope. It is apparent, by inspection, 
77 
D. Lewis. Quantitative methods in psychology. New York: 
McGraw-Hill Book Co., 1960. 
TABLE 3 
TRIAL MEAN VALUES PREDICTED BY 
SUM OF SQUARES BEST-FIT CURVE 
Trial 
1 
2 
3 
4 
5 
6 
l/ 
8 
Predicted Mean Values 
- • 72 
- • 49 
• 25 
1. 02 
1. 99 
3. 16 
4. 53 
6.09 
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Fig . 4. Comparison of the predicted means of the curve of 
best fit and the o btained means across eight trials 
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TABLE 4 
F TEST OF PREDICTED CURVE MEANS GOODNESS 
OF FIT TO OBSERVED MEANS 
MS 
F - dep. from patt. 
Source of Variation df 
Rows x Columns (R x C) 203 
Dep. from pattern 7 
MS 
RC 
F : 11.5 
ss 
3200.26 
1265.22 
p > . 001 
-
MS 
15.76 
180.74 
-67-
(See Figure 4) that it is the negative slope in the initial trials 
that contributes most to the difference between the observed 
and the fitted line. This would lend additional support to 
Hypothesis I which states that the function of mean scores upon 
trials has an initial negative slope followed by a positive slope. 
The second approach to Hypothesis II utilized a test of 
significance between a hypothesized true mean of zero and the 
observed mean on Trial 2 (See Table 18, Appendix E). If there 
were no significant difference, then the ne gative value of the 
Trial 2 mean could be considered a chance occurence. The t 
test is presented in Table 5. The obtained t 1. 53 has a P value 
slightly higher than • 05 but less than • 07. This P value is 
considered significant because this test does not take into account 
the same subjects correlation error. By this method, the null 
hypothesis is rejected. The function of mean scores upon trials 
does have a slope whose points, in the initial trials, have negative 
values. 
TABLE 5 
ON TRIAL 2, t TEST OF DIFFERENCE BETWEEN 
OBTAINED MEAN AND TRUE MEAN OF ZERO 
X - X 
I 2 
t -
s 
-X 
X ... X 
= 
I. IO 
I 2 N - 30 
s 
-
.72 df - 29 
x 
-
t 
-
I. 53 
-
P * ) • 05 
*One tail test 
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Figures 5, 6, and 7 present the functions of mean scores 
upon trials plotted for each category. A negative value occurs on 
Trial 2 for each category. This replicates the finding for total 
scores upon trials, thus providing evidence of internal reliability 
for that result. 
The items showing on Trial 2 a greater frequency of 
SC than 2C responses were separated from the items showing on 
that trial a greater frequency of 2C than SC responses. Twelve 
items were in the former category (SC) and seven items were in 
the latter(2C). It seemed; on inspection, that on Trial 8 fewer 
subjects learned the items categorized SC than learned the items 
categroized 2C. To test this the mean 2C frequency was found 
for each of the two categories and a t test was done for the 
difference between the means. The obtained t 1. 8 (See Table 6} 
gives a P value of less than • 05 indicating that the two means are 
different. The mean 2C frequency is g reater on Trial 8 for those 
items showing 2C frequency dominance on Trial 2. This finding 
sug gests that there was, for these items, some factor operating 
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TABLE 6 
O N TRIAL 8, t TEST OF DIFFERENCE BETWEEN 
MEAN C RESPONSES OF SC AND C ITEMS 
X x2 l 
t -
- fs/ s2 + l -Nl N2 
X -
l x2 = 6.5 
df 
-
-
N + N- 2 
2 sf sl = 30.7 = 74.3 
Nl - 12 N2 - 7 - -
t : l. 8 
P>:< ' • 05 
*O ne tail test 
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to enable C responses from Trial 2 on. One interpretation 
suggests that these items were easier to learn and as such, the 
undifferentiated phase (SC dominance effect) occurred prior to 
Trial 2. If this were so, these items should show on Trial l 
either 2C dominance (indicating immediate differentiated learning) 
or else SC dominance (the undifferentiated phase). On Trial l, 
of the seven items involved, five showed SC dominance, one 2C 
dominance, and one did not discriminate. It would seem then, 
that these items do show SC dominance on Trial l supporting the 
interpretation that, for these items, undifferentiated learning 
occurred prior to Trial 2. 
The results of the study confirm the operational hypoth-
eses derived from the theoretical position: In the initial trials, 
there is a greater proportion of SC than 2C responses. This pre-
diction was based on the expectation that SC responses would, in 
the initial trials, occur with greater than chance frequency while 
the C responses were expected to occur with no less than chance 
frequency. Inspection of the 2C and SC frequencies for each trial 
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(See Figure 1) indicates that the 2C responses occur on Trial 2 
with less than chance frequency. This raised the possibility 
that the Trial 2 negative value of 2C - SC was rather the result 
of an inhibition of C responses than the result of a greater than 
chance frequency of SC responses. Therefore, for both SC and 
2C, t tests were done to determine the significance of the differ-
ence between the obtained mean and the mean expected by chance. 
In both cases the obtained values were not significantly different 
from the values expected by chance (See Tables 7 and 8). 
This finding could be interpreted in several ways: ( 1) 
that the significant difference between the obtained mean 2C - SC 
and zero (implicitly a test of the difference between the two 
means), is an "accident"; (2) that both the increase in SC and 
decrease in 2C were the result of an effect too small to show 
deviation of each separate score from chance, but large enough to 
show up when the difference between the mean was tested; (3) 
that one of the two variables (SC or 2C) is in the process of 
becoming significantly different from the chance value while the 
other variable is to remain at the value expected by chance. 
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TABLE 7 
ON TRIAL 2, t TEST OF DIFFERENCE BETWEEN OBTAINED 
MEAN 2C AND MEAN EXPECTED BY CHANCE 
t 
X .. 
I 
s 
. 53 = X 
X .. X 
1 2 
s_ 
X 
xz .. 
-
df ~ 
t = 
29 
1.2 
p ) • 10 
.66 
N = 30 
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TABLE 8 
ON TRIAL 2, t TEST OF DIFFERENCE BETWEEN OBTAINED 
MEAN SC AND MEAN EXPECTED BY CHANCE 
X - X 1 2 
t = 
s 
X- x2 = .40 1 
df = 29 
s = . 36 N = 30 x 
t = 1.1 
p • 10 
- 78-
In order to be clearer about these possibilities the 
pilot data were combined with the data of the study proper. 
The pilot study, with an N of 12, differed in no way from the 
procedures of the study proper. The 2C - SC scores for Trial 
2 of the pilot study are given in Table 19, Appendix E. Figure 
8 presents for the combined data the line of mean scores upon 
trials. O n Trial 2, t tests were done for: ( 1) the obtained mean 
value of 2C - SC against a true mean of zero; (2} the difference 
of the obtained mean· 2C score from the value expected by chance; 
(3) the difference between obtained mean SC score and the value 
expected by chance. The t tests demonstra ted that the negative 
value of 2C - SC on Trial 2 was significantly different from zero 
(See Table 9); that the difference of the obtained mean 2C was not 
significantly different fr om the mean value expected by chance 
{See Table 10); that the obtained mean SC value was significantly 
different from chance (See Table 11}. Therefore, the negative 
value on Trial 2 for mean score 2C - SC is the result of a mean 
SC value significantly above chance while the mean 2C value does 
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Fig. 8. For combined data: D istribution of mean scores 
across eight trials 
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TABLE 9 
ON TRIAL 2, FOR COMBINED DATA: t TEST OF DIFFERENCE 
OF OBTAINED MEAN SCORE AND A TRUE MEAN OF ZERO 
0 
m :: • 61 
t = 
0 
m 
df 1:1 41 
t = 2.03 
p • 025 
N = 42 
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TABLE 10 
ON TRIAL 2, FOR COMBINED DATA: t TEST OF DIFFERENCE 
BETWEEN OBTAINED MEAN 2C AND MEAN 
EXPECTED BY CHANCE 
m 
X .. X .. 28 1 2 H • 
d.£ = 41 
6 
= 45 m • N - 42 
t = • 62 
p ) . 25 
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TABLE 11 
ON TRIAL 2, FOR COMBINED DATA: t TEST OF DIFFERENCE 
BETWEEN OBTAINED MEAN SC AND MEAN 
EXPECTED BY CHANCE 
t 
b 
m = . 27 
... 
-
x-x 
1 2 
6 
m 
t = 2. 07 
p > . 025 
N = 42 
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not deviate significantly from a value expected by chance. 
Utilizing the combined data of the pilot and the study 
proper, we may conclude that the significance of the mean 
negative value on Trial 2 is due to the fact that SC occurs 
with greater frequency than expected by chance. The data 
clearly support the theoretical predictions. 
CHAPTER VI 
DISCUSSION 
The aim of this study was to investigate the applicability 
of Werner 1 s developmental theory to a learning task; to test the 
theoretical prediction that initially learning would be connotative 
in mode. The results of the present study support the predictions 
of developmental theory as applied to the microdevelopment of 
the learning process. 
The operational hypotheses were based on the expectation 
that the response tendency of same category responses (SC} would 
be initially greater than the response tend~ncy of the specific or 
correct response (C); with more trials the situation would change and 
the response tendency of C responses would be g reater than the 
response tendency of SC responses. The value of the converted score 
2C - SC (determined by the C and SC frequencies expected by 
chance) is negative when the frequency of SC is greater than 2C 
and positive when the frequency of 2C is greater than the frequency 
of SC. It was predicted then, that the initial trial means would 
-84-
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have negative values (the undifferentiated mode). Assuming that 
the initial trials would show progressive increases in the learning 
of category, the plotted function for those initial trials should 
show a corresponding progressive increase in negative values. 
As specific learning (the differentiated mode) develops, there would 
be for each trial an accrual of C responses and then there would be 
a dominance of 2C over SC, producing positive values. This would 
result in a curvilinear function described by a negative slope with 
points having negative values followed by a positive slope with points 
having positive values. The plotting of mean scores in Figure 2 
demonstrates the obtained curve which follows the pattern predicted 
by theory. The tests of non-linearity and the negative values of the 
initial trials have been separately tested and verified. The initial 
negative slope is apparent by inspection. 
Interestingly, these results have implications for general-
ization theory as applied to learning. According to generalization 
theory, the habit strength of the reinforced response is greater 
than the habit strength of related responses. Assuming that the 
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correct response is reinforced in the training series, there should 
always be a dominance of C responses over SC. This theory, 
applied to these experimental procedures, would predict that the 
plotting of mean scores upon trials would be positive throughout 
(there would be no change of sign, no negative values, no ne gative 
slope). The results of this study suggest then, that while general-
ization theory has demonstrated applicability to many learning 
situations, it would not seem to apply to the initial phase of learning 
where connotative responses are dominant over the specific. 
Perhaps which principles are seen to hold in the learning task is 
determin~d by where, in the learning process sequence, the 
experimenter looks. Different phases may follow different laws. 
Lo gan 78 has stated that the Hullian approach does not account 
for the whole span of learning-task responses. He suggests 
that the postulating of intervening variables to account for 
78 
F. Logan. A Micromolar approach to behavior theory. 
Psycho!. Rev., 1956, 63, 63-73. 
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discrepancies is not fruitful. He suggests that each trial in 
the learning process be seen as a separate task, the responses 
following lawful relationships for that trial. He further suggests 
that the same laws be applied to each single trial as to the whole. 
While the results of this study would support the notion of taking 
each trial as a single molecular experience which can be analyzed 
in terms of its own laws, this study would suggest that the laws 
would differ, early trials from later; the developmental sequence 
first being connotative in mode and later becoming differentiated or 
designative. 
I th . B . tt 7 9 . h h 1 . n e same ve1n, 1 erman po1nts out t at psyc o og1sts 
make the error of insisting that all animals learn according to 
similar principles. He states that when differences between 
animals of different phylogenetic levels are found, these differences 
are ignored. They are seen as an artifact of the methodology, 
rather than an expression of real differences in the laws of learn-
ing for different phylogenetic levels. He suggests that there are 
79 
M. Bitterman. Toward a comparative psychology of 
learning. Amer. Psychologist. 1960, 15, 704-712. 
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real differences; he points out that fish and rats do behave differ-
ently with respect to extinction of conditioned responses under the 
c ondition of consistent and partial reinforcement. Bitterman 
h olds that there are, in fact, different laws of l earning applicable 
to different animals in the phylogenetic scale. He states: 
This conception of the comparative psychol-
ogy of learning (to determine whether learning in 
different animals may be understood in terms of 
the same set of laws or whether different laws are 
required) is not a new one. It was implied in the 
writings of Thorndike, and in the work of a small 
number of subsequent investigators, such as 
Schneirla (1946 ), who continued to take the compara-
tive problem seriously. It was stated quite clearly 
by Hull ( 1945 ), although he himself did not give much 
weight to the possibility that different laws might 
operate at the different phylogenetic levels. 80 
If there is merit to the notion that the process in micro-
development is akin to the ontogenetic process, and that that process 
parallels the phylogenetic process, then the results of this study would 
be in keeping with Bitterman•s ideas. It is noteworthy that there 
are some studies which would indicate that animals, o n a lower 
phylogenetic scale than man, learn contextually (undifferentiated 
80 
Ibid., P• 707. 
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mode) rather than specifically (differentiated mode). K~hler 81 
had demonstrated this; a hen was taught to peck at a light grey 
square rather than a dark grey square in order to get food. When 
the response seemed quite stable1 one square was replaced so 
that the one that was initially the lighter was now the darker m 
comparison to the new .squares. The hen promptly began 
pecking at the new square, indicating that it had learned con-
textually, not specifically; the hen had learned to respond to the 
lighter of the two squares, rather than to the square of a 
particular shade of grey. 
82 
A study by Underwood and Hughes has relevance to the 
findings of the present study. A series of paired words was 
presented to the subject, followed by a recall series in which the 
first of the paired words was presented, and the second word 
was the expected response. The subjects' errors in this 
81 
Reported in E. Heidbreder. Seven psychologies. New York: 
D. Appleton and Century Co., 1933. 
82 B. Underwood, R. Hughes. Gradients of generalized verbal 
responses. Amer. J. Psycho!., 1950, 63, 422-430. 
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paired-associate learning were recorded and analyzed. After 
the subjects had learned the paired series, they were retested for 
recall. The authors predicted that the errors would be "generalized 
responses"; they anticipated synonyms, h o monyms, antonyms. 
They did find these responses. The authors also state h o weverJ 
that they found a fourth category of response called "contextual" 
{they do not say where in the sequence these responses came). 
T hey say, for example, when the correct response was "toilsome", 
some subjects responded "laundry". The authors disregarded 
th ese responses in the statistical analysis of the data, stating 
th at they were unable to get reliable judgements about the cat-
e gorizing of such responses. It would seem that this study has 
hinted at results similar to the findings in the present study. The 
authors state that they could not explain the contextual responses. 
From the point of view utilized in this study, the "contextual" 
responses are basically the same as the homonym, antonym or 
synonym in that they all are related to the "sphere -of-meaning" 
of the correct word. It would be crucial to know when and how 
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many related responses occurred. If initially these responses 
were greater in number than the "Correct" response, then their 
study and this study present parallel results. 
IMPLICATIONS FOR FURTHER RESEARCH 
The present study has implications for future research in 
three major areas; ( 1} to test different subjects under the same 
experimental conditions; (2} to design learning experiments 
utilizing developmental theory; (3} to design experiments in the 
area of personality theory. 
As to the first: the present study should be supplemented 
by data utilizing as subjects, children of various age levels and 
subjects classified as brain damaged. The theory would predict 
an increase of the SC dominance effect as the a g e of the subjects 
decreases; the younger the child, the more likely the use of more 
primitive modes of cognition. It may be that not only would the 
effect increase, but the effect might have a greater duration than 
that demonstrated with adults. With the brain-damaged subject 
one should find a tendency for the effect to be maintained with 
much greater duration than found in the present study. 
As to the second: it would seem that research in the area 
of learning should now be shaped to explore more fully the extent 
and significance of the effect of the physiognomic mode in early 
learning trials. Such an inquiry might lead to a reassessment of 
the methodologies now used in learning experiments as well as 
to the discovery of new relationships that could make the results 
explicable without the need for so many intervening variables. 
Perhaps the studies could be designed so as to include in the 
analysis of responses to the learning, those responses which are 
"contextual". At present learning data seem methodologically 
slanted to measure "correct" responses and "generalized re-
sponses", those responses which get habit strength from the correct 
response. 
With respect to the third area, it would seem that the 
results of the present study and the methodology therein offer a 
means of learning more about, and perhaps quantitatively 
demonstrating primary process function. If the early stages of 
learning have characteristics congruent with primary process 
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functioning, repeating the above procedures with items cat-
egorized in terms of the partial drives, one should be able to 
predict which items will be seen in the same "contextual meaning" 
as the correct items. Perhaps this would apply also to the 
question of the universality of symbols, the nature of symbol 
meaning. 
CHAPTER VII 
SUMMARY 
The present study was devised to test some aspects of develop-
mental psychology as expressed in the writings of Heinz Werner. In 
particular this study attempted inquiry as to the applicability of micro-
development or microgenesis to the learning process, a cognitive 
function heretofore not viewed with respect to these theoretical prin-
ciples. 
A review of the literature indicated that the developmental 
postulates (development occurs as an unfolding process, beginning 
with an undifferentiated mode, followed by a mode of articulation and 
followed then by an integrative mode) would seem to apply to a vast 
sweep of phenomena relevant to the study of psychology. The princi-
ples apply to. embryology, to the development of response behavior in 
subhuman species, to the development of human motor behavior, 
language, personality and to psychodiagnostics. Furthermore, Werner 
was impressed by the German experiments in "Aktualgenese" (the 
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study of percept development) which indicated that the development 
of a percept parallels the ontogenetic developmental process. 
Werner coined the term 11 microgenesis" as an approximate trans-
lation of the German idiom and postulated that any cognitive act 
follows the developmental pattern. 
This study was designed to test micro genetic principles as 
applied to a learning task. It was designed to investigate the first 
phase, the undifferentiated mode. Werner has described this mode 
as physiognomic in character. He postulates that experience in 
this mode is contextually or connotatively defined while experience 
in the differentiated mode (the second phase of development) is 
defined by articulation and specificities. This theoretical position 
leads to the hypothesis that initially learning is undifferentiated or 
contextual while later learning is differentiated or specific. In 
response terms the hypothesis states: given, in a learning task, 
the possibility of ~ither specific or contextual responses, there 
should initially be a greater proportion of contextual responses and 
later a greater proportion o{ specific responses. The following 
procedure was used to test this hypothesis. 
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The subjects were exposed to a series of twenty-seven cards. 
E ach card had a nonsense word and an object. The twenty-seven ob-
jects were divided into three categories, clothing, tools, animals. It 
was assumed that the categories represented the "contextual definition" 
of the object. After viewing these cards the subject was presented with 
a series of cards on each of which was a nonsense word. He was, at the 
same time, presented with a series of large cards (a different card 
with each nonsense word) on each of which there were nine objects. 
The subject was asked to find the one that would go with the nonsense 
word. Each of the thirty subjects had eight such trials; their responses 
were recorded, and coded into scores of correct (C), same category 
(SC ), or incorrect (I). 
It was predicted that the response tendency of the SC responses 
would be initially greater than the response tendency of the C responses. 
It was predicted that after the early trials this situation would be 
reversed and then the response tendency of C responses would be 
greater than the response tendency of SC responses. 
The data confirmed these predictions; the findings were discussed 
in relation to the theory and to the implications for future research in 
the areas of learning, personality, and of further exploration of the 
present method with children and brain-damaged subjects. 
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APPENDIX A: OBJECTS AND PAIRED NONSENSE WORDS 
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TABLE 12 
OBJECTS AND PAIRED NONSENSE WORDS BY CATEGORY 
CLOTHES TOOLS ANIMALS 
RUV Shoe VAW Pliers >tDAX Fish 
>!<nAT Glove FOB Hatchet MIB Turtle 
MOJ Pants ZID Screw Driver YUK Crab 
YIL Sock NUY Drill JOM Bird 
VEK T-Shirt LIJ Wrench ,:vuT Dog 
KUJ Dress BIP Saw TUD Butterfly 
JIK Shirt *FUB Brush RIX Frog 
PAF Vest MEV Hammer *BEW Elephant 
>:•zER Coat WEF Trowel >:KIV Bear 
*These items were omitted on th~ basis of pilot study data 
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APPENDIX B: RECALL SERIES 
TABLE. 13 
PRESENTATION ORDER OF RE.CALL WORDS 
SERIES 1 SERIES 2 
>l< FUB YIL 
JIK *VUT 
>:• DAX MIB 
YIL FOB 
PAF >:• KIV 
YUK JIK 
RIX WEF 
WEF LIJ 
NUY * ZER 
JOM RIX 
ZID BIP 
KUJ PAF 
*ZER MOJ 
* KIV YUK 
LIJ YAW 
RUV TUD 
TUD RUV 
FOB NUY 
>:<BEW >!<BEW 
BIP ZID 
>:<DAT KUJ 
>:•VUT >:< DAX 
MOJ MEV 
YAW >:• DAT 
MIB t.c FUB 
VEK JOM 
MEV VEK 
* These items were o mitted on the basis of 
pilot study data 
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APPENDIX C: RESPONSE CARDS 
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TABLE 14 
RESPONSE CARD ITEMS 
CARD 1 CARD 2 CARD 3 
COAT SHIRT FISH 
SCREW DRIVER HAMMER PANTS 
ELEPHANT SHOE BUTTERFLY 
SOCK BEAR PLIERS 
BRUSH DRESS GLOVE 
TURTLE DOG WRENCH 
HATCHET SAW VEST 
FROG CRAB TROWEL 
T"'SHIRT DRILL BIRD 
CARD 4 CARD 5 CARD 6 
ELEPHANT WRENCH COAT 
DRESS CRAB BIRD 
WRENCH PANTS PLIERS 
SOCK FISH TURTLE 
BUTTERFLY ELEPHANT SHIRT 
BRUSH VEST CRAB 
DOG PLIERS HATCHET 
PANTS SHOE VEST 
DRILL SCREW DRIVER SAW 
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TABLE 14 (continued) 
CARD 13 CARD 14 CARD 15 
COAT VEST BUTTERFLY 
HATCHET BEAR SHIRT 
TURTLE BRUSH FROG 
DRESS T .. SHIRT SCREW DRIVER 
FISH HAMMER WRENCH 
DRILL BIRD GLOVE 
ELEPHANT SAW BEAR 
PLIERS CRAB TROWEL 
SOCK SHOE PANTS 
CARD 16 CARD 17 CARD 18 
TROWEL PANTS COAT 
BEAR SAW SCREW DRIVER 
HAMMER BUTTERFLY FISH 
SHOE SOCK GLOVE 
BRUSH FROG DRILL 
VEST WRENCH HATCHET 
DOG SHIRT CRAB 
DRESS BIRD T-SHIRT 
ELE.PHANT PLIERS TURTLE 
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TABLE. 14 (continued) 
CARD 7 CARD 8 CARD 9 
TURTLE SCREW DRIVER BEAR 
BRUSH FROG SOCK 
BUTTERFLY GLOVE HAMMER 
DRESS FISH SHIRT 
T-SHIRT HAMMER DOG 
SAW SHOE HATCHET 
COAT TROWEL BIRD 
TROWEL T-SHIRT GLOVE 
FROG BEAR DRILL 
CARD 10 CARD 11 CARD 12 
ELEPHANT SCREW DRIVER VEST 
SOCK FISH TURTLE 
BRID DRILL BRUSH 
HAMMER CRAB GLOVE 
T-SHIRT SAW BUTTERFLY 
HATCHET COAT DOG 
SHIRT DOG TROWEL 
WRENCH SHOE PLIERS 
FROG PANTS DRESS 
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APPENDIX D: SCORES FOR TRIALS 1 to 8 
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TABLE 15 
DISTRIBUTION OF C RESPONSES ACROSS EIGHT TRIALS 
TRIALS 1 2 3 4 5 6 7 8 
SUBJECTS 
1 2 3 1 0 1 5 4 3 
2 1 1 4 4 6 2 4 4 
3 5 0 5 3 5 6 5 6 
4 4 3 2 2 7 4 3 5 
5 4 2 3 3 5 1 1 4 
6 1 5 5 5 2 3 4 5 
7 0 0 3 5 1 5 8 6 
8 4 4 4 5 8 7 4 6 
9 1 3 2 3 8 5 7 9 
10 1 0 3 3 5 3 2 5 
11 1 1 2 5 1 9 6 6 
12 1 0 2 4 5 4 6 3 
13 4 1 2 2 3 2 4 4 
14 2 2 4 3 3 3 2 2 
15 2 2 3 6 6 5 5 7 
16 3 2 5 3 1 5 6 4 
17 1 2 1 2 0 2 3 4 
18 2 1 4 3 2 4 5 5 
19 3 0 3 1 4 7 4 6 
20 4 2 2 4 4 4 6 5 
21 1 3 1 1 5 0 4 4 
22 0 2 1 1 6 6 7 8 
23 2 4 1 3 4 4 4 3 
24 3 0 0 4 3 5 7 8 
25 2 4 4 2 1 2 2 6 
26 4 3 1 1 5 4 5 6 
27 1 0 3 2 3 4 2 5 
28 1 1 0 3 0 2 0 3 
29 3 1 1 1 0 1 3 2 
30 3 4 4 1 2 4 4 5 
Total 66 56 76 85 106 118 127 149 
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TABLE 16 
DISTRIBUTION OF SC RESPONSES ACROSS EIGHT TRIALS 
TRIALS 1 2 3 4 5 6 7 8 
SUBJECTS 
1 6 7 7 8 7 5 8 5 
2 5 7 4 0 2 4 4 4 
3 1 5 5 3 6 6 6 3 
4 5 2 10 6 4 6 7 5 
5 4 4 4 4 5 2 1 1 
6 4 4 6 4 6 4 5 2 
7 7 4 5 5 8 8 3 5 
8 2 2 6 5 4 3 5 9 
9 5 4 3 5 2 3 4 1 
10 5 5 5 4 3 5 5 4 
11 6 9 3 4 5 4 5 3 
12 5 7 2 3 4 5 4 4 
13 3 8 2 4 5 7 6 5 
14 3 7 6 4 3 2 4 6 
15 4 3 3 3 3 3 5 3 
16 4 5 4 6 6 9 3 4 
17 4 3 2 3 3 5 4 3 
18 4 3 7 8 1 0 2 3 
19 4 5 6 5 4 5 5 5 
20 4 6 4 6 2 4 3 4 
21 6 5 6 5 3 4 7 3 
22 6 2 5 4 8 4 3 2 
23 5 2 5 1 6 3 2 1 
24 5 5 8 4 7 3 1 2 
25 4 3 6 4 5 2 6 3 
26 5 7 4 7 3 5 7 1 
27 6 8 6 6 3 4 4 4 
28 6 5 2 8 7 2 5 5 
29 5 3 3 6 5 7 4 2 
30 6 5 2 9 6 5 6 7 
TOTAL 139 145 141 144 136 129 134 109 
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TABLE I7 
DISTRIBUTION OF CONVERTED SCORES ACROSS EIGHT TRIALS 
TRIALS I 2 3 4 5 6 7 8 
SUBJECTS 
I .. 2 - 1 
- 5 ... 8 - 5 5 0 1 
2 9 ... 5 5 3 4 6 4 9 
3 4 ... 5 2 2 5 0 1 7 
4 6 4 2 5 12 11 3 3 
5 
- 3 0 1 1 14 7 10 17 
6 ... 3 6 2 5 6 3 8 2 
7 5 ... 4 2 0 1 
- 3 2 3 
8 1 6 2 2 3 4 0 ... 2 
9 0 2 3 9 9 7 5 11 
10 2 ... 5 6 0 ... 4 1 9 4 
11 
- 2 - 7 ... 2 ... 4 8 ... 4 5 4 
12 
- 6 .. 7 - 4 ... 3 9 8 7 13 
13 ... 1 
- 6 0 0 - 5 1 3 10 
14 0 
- 3 0 ... 6 ... 7 0 1 ... 1 
15 ... 4 1 1 6 
- 3 14 7 9 
16 .. 3 
- 1 4 8 10 0 4 4 
17 3 1 
- 6 .. 2 10 2 ... 1 5 
18 
- 2 .. 1 4 6 
- 2 2 3 8 
19 .. 7 
- 5 1 5 - 6 2 13 7 
20 ... 3 ... 2 1 2 7 1 .. 1 6 
21 .. 2 1 0 1 
- 3 .. 1 2 5 
22 0 2 1 ... 2 3 8 8 7 
23 0 6 4 .. 7 2 9 2 5 
24 4 
- 5 - 2 3 4 3 7 5 
25 - 2 5 
- 3 2 0 4 5 4 
26 1 ... 1 
- 5 7 0 7 I2 I5 
27 4 
- 8 - 4 - 2 5 6 4 9 
28 
- 3 - 3 2 - 3 3 3 
- 3 9 
29 
- 4 .. I - 6 0 - 3 0 
- 4 2 
30 I 3 5 ... 4 .. I I 4 8 
TOTAL ... 7 -33 11 26 76 I07 I20 189 
MEAN -. 2333 -1. IO • 3666 • 8666 2.5333 3.5666 4.00 6.30 
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APPENDIX E: SCORES FOR TRIAL 2 
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TABLE 18 
ON TRIAL 2, DISTRIBUTION OF 2C, SC, AND CONVERTED SCORES 
SUBJECTS 2C sc SC- 2C 
1 6 7 -1 
2 2 7 -5 
3 0 5 -5 
4 6 2 4 
5 4 4 0 
6 10 4 6 
7 0 4 -4 
8 8 2 6 
9 6 4 2 
10 0 5 -5 
11 2 9 -7 
12 0 7 -7 
13 2 8 -6 
14 4 7 -3 
15 4 3 1 
16 4 5 -1 
17 4 3 1 
18 2 3 -1 
19 0 5 -5 
20 4 6 -2 
21 6 5 1 
22 4 2 2 
23 8 2 6 
24 0 5 -5 
25 8 3 5 
26 6 7 -1 
27 0 8 
-8 
28 2 5 -3 
29 2 3 -1 
30 8 5 3 
112 145 
-33 
TABLE 19 
ON TRIAL 2, FOR PILOT STUDY: DISTRIBUTION OF SC, 2C, 
AND CONYER TED SCORES 
SUBJECTS 2C sc SC ... 2C 
1 4 5 ... 1 
2 2 6 -4 
3 4 8 ... 4 
4 2 5 -3 
5 0 5 -5 
6 10 5 5 
7 0 6 .. 6 
8 8 5 3 
9 6 2 4 
10 4 4 0 
11 2 8 -6 
12 4 6 -2 
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DISSERTATION ABSTRACT 
The present study was devised to test some aspects of develop-
mental psychology as expressed in the writings of Heinz Werner. 
In particular this study attempted inquiry as to the applicability 
of microdevelopment or microgenesis to the learning process~ a 
cognitive function heretofore not viewed with respect to these 
theo retical principles. 
A review of the literature indicated that the developmental 
postulates (development occurs as an unfolding process, beginning 
with an undifferentiated modet followed by a mode of articulation 
and followed then by an integrative m ode) would seem to apply to a 
vast sweep of phenomena relevant to the study of psychology. The 
principles apply to embryo logy, to the development of response 
behavior in subhuman species, to the development of human motor 
behavior, language, personality and to ps ychodiagnostics. Further-
more, Werner was impressed by the German experiments 1n 
"Aktualgenese" (the study of percept development) which indicated 
-118-
-119-
• 
that the development of a percept parallels the ontogenetic develop-
mental process. Werner coined the term "micro genesis" as an 
approximate translation of the German idiom and postulated that 
any cognitive act follows the developmental pattern. 
The study was designed to test microgenetic principles as 
applied to a learning task. It wa s d esigned to investigate the first 
phase, the undifferentiated mode. Werner has described this mode 
as physiognomic in character. He postulates that experience in this 
mode is contextually or connotatively defined while experience in the 
differentiated mode (the second phase of development) is defined by 
articulation and specificities. This theoretical position leads to the 
hypothesis that initially learning is undifferentiated or contextual while 
later learning is differentiated or specific. In response terms the 
h ypothesis states: given, in a learning task, the possibility of either 
specific or contextual responses, there should initially be a g reater 
proportion of contextual responses and later a greater proportion of 
specific responses. The following procedure was used to test this 
hypothesis. 
The subjects were exposed to a series of twenty-seven cards. 
E ach card had a nonsense word and an object. The twenty- seven 
-120-
objects were divided into three categories, clothing , tools, animals. 
It was assumed that the categories represented the "contextual defini-
tion" of the object. After viewing these cards the subject was pre-
sented with a series of cards on each of which was a nonsense word. 
He was, at the same time, presented with a series of large cards 
(a different card with each nonsense word) on each of which there 
were nine objects. The subject was asked to find the one that would 
go with the nonsense word. Each of the thirty subjects had eight 
such trials; their responses were recorded, and coded into scores 
of correct (C), same category (SC ), or incorrect (I). 
It was predicted that the response tendency of the SC responses 
would be initially greater than the response tendency of the C 
responses. It was predicted that after the early trials this situation 
would be reversed and then the response tendency of C responses 
would be greater than the response tendency of SC responses. 
The data confirmed these predictions; the findin g s were dis-
cussed in relation to the theory and to the implications for future 
research in the areas of learning, personality, and of further explo-
ration of the present method with children and brain-damaged subjects. 
